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PROBLEM TO BE SOLVED: To obtain the subject Y 1 OCKa 
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n 

compound that is excellent in low refractive index, 
surface hardness and adhesiveness and is useful as a 
component of the raw materials for anti-reflection coating 
or clad in optical fiber. 

SOLUTION: This compound is represented by formula I 
(X is a 1-1 4C fluoroalkyl bearing 3 or more F atoms or a 
3-1 4C fluorocycloalkyl bearing 4 or more F atoms; Y1-Y3 
are H, acryloyl, methacryloyl; Z is H, a 1-3C alkyl; (n) 
and (m) are each 0 or 1 where n+m=1). The compound 
of formula I is prepared by subjecting a carboxylic acid of 
formula II and a fluorine-containing diepoxide to ring- 
opening reaction, esterifying the product with (meth) 
acryloyl chloride and purifying the reaction mixture. 

Since the compound of formula I has plural (meth)acryloyl groups, a three-dimensional 
network structure is formed by curing through crosslinking polymerization to give hardened 
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coating layer with high surface hardness having excellent scuffing resistance, wearing 
resistance, heat resistance and weather resistance. In addition, the compound bearing 
hydroxyl groups increases the adhesion of the cured coating layer. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Fluorine-containing polyfiinctional (meta) acrylic ester expressed with the following type (1). 
[Formula 1] 

Z 

Y 1 OCH 2 icOO(CH 2 )nCHX , v 

Y 2 OCH 2 (CH 2 )mOY 3 

(The fluoro cycloalkyl radical of the carbon numbers 3-14 which have the fluoro alkyl group or four or 
more fluorine atoms of carbon numbers 1-14 which have three or more fluorine atoms is shown by the 
inside X of a formula.) Yl, Y2, and Y3 show a hydrogen atom, an acryloyl radical, or a methacryloyl 
radical. At least two of and Yl, Y2, and Y3 pieces It is the same or a different radical, and an acryloyl 
radical or a methacryloyl radical is shown and Z shows a hydrogen atom or the alkyl group of carbon 
numbers 1-3. m shows n andO, or 1, and is n+m=l. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention shows high surface hardness, the good adhesion force, and a low 
refractive index after a bridge formation polymerization, and relates to the fluorine-containing 
polyfunctional (meta) acrylic ester which can be used as raw-material components, such as antireflection 
film and a charge of a clad plate of an optical fiber. 
[0002] 

[Description of the Prior Art] Since the compound which has a fluorine atom shows a low refractive 
index, the activity to the antireflection film, the charge of a clad plate of an optical fiber, etc. is possible 
for it. The engine performance of all improves with decline in a refractive index. For example, the 
application to optical fibers, such as a polymer of fluorine-containing (meta) acrylic ester, a copolymer 
with other monomers, a tetrafluoroethylene polymer, a copolymer of vinylidene fluoride and 
tetrafluoroethylene, or a copolymer of vinylidene fluoride and hexafluoropropylene, is proposed (JP,59- 
84203,A, JP,59-84204,A, JP,59-981 16,A, JP,59-147011,A, JP,59-204002,A). 

[0003] Recently, the application to the anti-reflection film of the low refractive-index fluorine polymer 
of solvent fusibility, such as amorphous perfluoro -resin, such as an acrylic-acid fluorine-containing alkyl 
ester polymer, a methacrylic-acid fluorine-containing alkyl ester polymer or a trade name 
"SAITOPPU" (Asahi Glass Co., Ltd. make), and a trade name "Teflon AF" (U.S. Du Pont make), is 
tried (JP,64-16873,A, JP,1-149808,A, JP,6-1 15023,A). However, each of these fluorine-containing resin 
is non-cross-linking resin, its surface hardness after hardening is low, it is inferior to abrasion resistance 
in it, and has the fault that the adhesion force is also inadequate. 

[0004] In order to raise surface hardness, the cross linked polymer obtained from the suitable 
combination to fluorine-containing monofunctional (meta) acrylic ester or fluorine-containing 2 organic- 
functions (meta) acrylic ester, and non-fluorine-containing polyfunctional (meta) acrylic ester is 
proposed (JP,58-105943,A, JP,62- 199643, A, JP,62-250047,A). These cross linked polymer is adjusting 
the fluorine content in fluorine-containing (meta) acrylic ester, and a compounding ratio with non- 
fluorine-containing polyfunctional (meta) acrylic ester, and can adjust a low refractive index and surface 
hardness within a certain amount of limits. However, compatibility does not dissolve bad fluorine- 
containing monofunctional (meta) acrylic ester and polyfunctional (meta) acrylic ester at a rate of 
arbitration. Therefore, sufficient low refractive index cannot be attained. On the other hand, fluorine- 
containing 2 organic-functions (meta) acrylic ester and polyfunctional (meta) acrylic ester are dissolved 
at a rate of arbitration. However, if the fluorine atom content in the cross linked polymer is increased in 
order to lower a refractive index, crosslinking density will fall. Therefore, it is difficult to be able to be 
incompatible in satisfaction in a low refractive index and surface hardness, and to give surface hardness 
to an optical fiber and an anti-reflection film. Furthermore, there is a problem also in the adhesion force. 
[0005] Fluorine-containing hydroxy (meta) acrylic ester is proposed by improvement in the adhesion 
force, and the list for the purpose of the activity as a raw material of other fluorine-containing (meta) 
acrylic ester (JP,4-321660,A, JP,4-356443,A, JP,4-356444,A). However, since these are monofunctional 
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(meta) acrylic ester, they have the fault that the surface hardness after hardening is low and inferior to 

abrasion resistance. 

[0006] 

[Problem(s) to be Solved by the Invention] The object of this invention is to offer the fluorine- 
containing polyfunctional (meta) acrylic ester which gives the fluorine-containing compound with which 
may be satisfied of a low refractive index, surface hardness, and the adhesion force. 
[0007] 

[Means for Solving the Problem] According to this invention, the fluorine-containing polyfunctional 
(meta) acrylic ester expressed with the following type (1) is offered. 
[0008] 
[Formula 2] 

Z 



Y 1 OCH 2 CCOO(CH 2 )nCHX 

I I ••*(!) 

Y 2 OCH 2 (CH 2 )mOY 3 

[0009] (The fluoro cycloalkyl radical of the carbon numbers 3-14 which have the fluoro alkyl group or 
four or more fluorine atoms of carbon numbers 1-14 which have three or more fluorine atoms is shown 
by the inside X of a formula.) Yl, Y2, and Y3 show a hydrogen atom, an acryloyl radical, or a 
methacryloyl radical. At least two of and Yl, Y2, and Y3 pieces It is the same or a different radical, and 
an acryloyl radical or a methacryloyl radical is shown and Z shows a hydrogen atom or the alkyl group 
of carbon numbers 1-3. m shows n andO, or 1, and is n+m=l. 
[0010] 

[Embodiment of the Invention] The fluorine-containing polyfunctional (meta) acrylic ester of this 
invention can be expressed with said formula (1). In a formula (1), it is n= 1, and, in the case of m= 0, 
can express with the following formula (la), and it is n= 0 and, in the case of m= 1, can express with the 
following formula (lb). 
[0011] 
[Formula 3] 



Y 1 OCH 2 CCOOCH 2 CHX 

Y 2 0 C H2 6y* ' ' ^ 



z 
i 

Y l OCH 2 CCOOCHX 

L ■ • • (lb) 

Y 2 OCH 2 CH2OY 3 



[0012] It specifically sets at said ceremony (la). Two of Yl, Y2, and Y3 pieces an acryloyl radical or a 
methacryloyl radical Fluorine-containing 2 organic-functions (meta) acrylic ester in which one piece 
which remains has the acryloyl (meta) radical which shows a hydrogen atom, and a hydroxyl group 
(Diester A is called below); In said formula (lb) Two of Yl, Y2, and Y3 pieces an acryloyl radical or a 
methacryloyl radical Fluorine-containing 2 organic-functions (meta) acrylic ester in which one piece 
which remains has the acryloyl (meta) radical which shows a hydrogen atom, and a hydroxyl group 
(Diester B is called below); In said formula (la) That Yl, Y2, and Y3 are the same or different fluorine- 
containing 3 organic-functions (meta) acrylic ester which is a radical and expresses an acryloyl radical 
or a methacryloyl radical (Triester A is called below); In said formula (lb) Yl, Y2, and Y3 are same or 
fluorine-containing which is different radical and expresses acryloyl radical or methacryloyl radical 3 
organic-functions (meta) acrylic ester (Triester B is called below). In a formula (1), if the carbon number 
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of X exceeds 12, manufacture is difficult. 

[0013] As diester A, 3-perfluoro-hexyl-2-hydroxypropyl =2 and 2-bis(meta) (acryloyl oxymethyl) 
propionate, 3-perfluoro-hexyl-2-((meth)acryloyloxy) propyl =2-(meta) (acryloyl oxymethyl)-2- 
(hydroxymethyl) propionate, 3-perfluoro-octyl-2-hycfroxypropyl = 2 and 2-bis(meta) (acryloyl 
oxymethyl) propionate, Or 3-perfluoro-octyl-2-((meth)acryloyloxy) propyl =2-(meta) (acryloyl 
oxymethyl)-2-(hydroxymethyl) propionate etc. is mentioned preferably. 
[0014] As diester B, 2-perfluoro-hexyl-(l-hydroxymethyl) ethyl =2 and 2-bis(meta) (acryloyl 
oxymethyl) propionate, 2-perfluoro-hexyl-l-(meta) (acryloyl oxymethyl) ethyl =2-(meta) (acryloyl 
oxymethyl)-2-(hydroxymethyl) propionate, 2-perfluoro-octyl-(l-hydroxymethyl) ethyl = 2 and 2-bis 
(meta) (acryloyl oxymethyl) propionate, Or 2-perfluoro-octyl-l-(meta) (acryloyl oxymethyl) ethyl =2- 
(meta) (acryloyl oxymethyl)-2-(hydroxymethyl) propionate etc. is mentioned preferably. 
[0015] As tri ester A, 3-perfluoro-butyl-2-(meta) acryloyloxypropyl =2 and 2-bis(meta) (acryloyl 
oxymethyl) propionate, 3-perfluoro-hexyl-2-(meta) acryloyloxypropyl = 2 and 2-bis(meta) (acryloyl 
oxymethyl) propionate, 3-perfluoro-octyl-2-(meta) acryloyloxypropyl = 2 and 2-bis(meta) (acryloyl 
oxymethyl) propionate, 3-perfluoro-cyclopentyl methyl-2-(meta) acryloyloxypropyl = 2 and 2-bis(meta) 
(acryloyl oxymethyl) propionate, 3-perfluoro cyclohexyl methyl-2-(meta) acryloyloxypropyl = 2 and 2- 
bis(meta) (acryloyl oxymethyl) propionate, Or 3-perfluoro-cycloheptyl methyl-2-(meta) 
acryloyloxypropyl = 2 and 2-bis(meta) (acryloyl oxymethyl) propionate etc. is mentioned preferably. 
[0016] As triester B, 2-perfluoro-butyl-(l-(meta) acryloyl oxymethyl) ethyl =2 and 2-bis(meta) (acryloyl 
oxymethyl) propionate, 2-perfluoro-hexyl-(l-(meta) acryloyl oxymethyl) ethyl = 2 and 2-bis(meta) 
(acryloyl oxymethyl) propionate, 2-perfluoro-octyl-(l-(meta) acryloyl oxymethyl) ethyl = 2 and 2-bis 
(meta) (acryloyl oxymethyl) propionate, 2-perfluoro-cyclopentyl methyl-(l-(meta) acryloyl oxymethyl) 
ethyl = 2 and 2-bis(meta) (acryloyl oxymethyl) propionate, 2-perfluoro cyclohexyl methyl-(l-(meta) 
acryloyl oxymethyl) ethyl = 2 and 2-bis(meta) (acryloyl oxymethyl) propionate, Or 2-perfluoro- 
cycloheptyl methyl-(l-(meta) acryloyl oxymethyl) ethyl = 2 and 2-bis(meta) (acryloyl oxymethyl) 
propionate etc. is mentioned preferably. 

[0017] These diester A, Diester B, Triester A, and Triester B can be used as independent or mixture, in 
case it is used as raw materials, such as low refractive-index resin, (hereafter, the mixture of Diester A 
and Diester B is called "diester mixture", the mixture of Triester A and Triester B is called "triester 
mixture", the mixture of diester and triester, diester mixture, or triester mixture may be named 
generically, and "ester mixture" may be called). 

[0018] As an example of the desirable manufacturing method of the fluorine-containing polyfunctional 
(meta) acrylic ester of this invention, two kinds of following manufacturing methods can be mentioned, 
the 1st manufacturing method ~ (a) — with the carboxylic acid (carboxylic-acid C being called below) 
which has two hydroxymethyl groups first expressed with the following type (2) The fluorine-containing 
diepoxide (Epoxide D is called hereafter) expressed with the following type (3) Make it react by the 
usual ring opening reaction under existence of a catalyst, and the mixture of 2 expressed with following 
type (4) and (5) and 2-bis(hydroxymethyl) carboxylic-acid hydroxy fluoro alkyl (Ester E is called 
below) is made to generate, (b) Ester mixture can be manufactured by the approach of subsequently 
[OOHJ] 18 ° Ut * e ester * fication taction of this ester E and the acrylic-acid (meta) chloride etc. 

[Formula 4] 
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Z 

(HOCH 2 ) 2 c'cOOH • • • (2) 

XCH-CH 2 

\ Q / • • • (3) 



Z 

HOCH 2 <pcOOGH 2 CHX • • • (4) 
HOCH 2 oh 



HOCH 2 CCOOCHX • • -(5) 
HOCH2 CH 2 OH 

[0020] (The inside X and Z of a formula is the same as that of X and Y in a formula (1).) . 
[0021] As carboxylic-acid C used in said reaction (a), 2 and 2-bis(hydroxymethyl) acetic-acid, 2, and 2- 
bis(hydroxymethyl) propionic-acid, 2, and 2-bis(hydroxy MEKIRU) butanoic acid, 2 and 2, - bis 
(hydroxymethyl) valeric acid, etc. are mentioned preferably, for example. As epoxide D, for example 3- 
trifluoromethyl- 1 ,2-epoxypropane, 3-perfluoro-ethyl- 1 ,2-epoxypropane, 3-perfluoro-propyl-l ,2- 
epoxypropane, 3-perfluoro-butyl-l,2-epoxypropane, 3-perfluoro-pentyl-l,2-epoxypropane, 3-perfluoro- 
hexyl-1 ,2-epoxypropane, 3-perfluoro-heptyl-l,2-epoxypropane, 3-perfluoro-octyl-l,2-epoxypropane, 3- 
perfluoro-nonyl- 1 ,2-epoxypropane, 3 -perfluoro-DESHIRU- 1 ,2-epoxypropane, 3 -perfluoro-undecyl- 1 ,2- 
epoxypropane, 3 -perfluoro-dodecyl- 1,2-epoxypropane, 3-perfluoro-tridecyl-l,2-epoxypropane, 3 - 
(perfluoro-- l-methylethyl> 1,2-epoxypropane, 3 -(perfluoro-2-methylpropyl)- 1 ,2-epoxypropane, 3 - 
(perfluoro-3-methylbutyl> 1,2-epoxypropane, 3 -(perfluoro-4-methyl pentyl)- 1,2-epoxypropane, 3 - 
(perfluoro-5-methyl hexyl)- 1,2-epoxypropane, 3 -(perfluoro~6-methyl heptyl)- 1,2-epoxypropane, 3 - 
(perfluoro-7-methyl octyl)- 1,2-epoxypropane, 3 -(perfluoro~8-methyl nonyl)- 1,2-epoxypropane, 3 - 
(perfluoro— 9-methyl DESHIRU)- 1,2-epoxypropane, 3 -(perfluoro-10-methyl undecyl)- 1,2- 
epoxypropane, 3 -perfluoro- 11 -methyl dodecyl)- 1,2-epoxypropane, 3 -(perfluoro- 12-methyl 
tridecyl)- 1,2-epoxypropane etc. is mentioned preferably. 

[0022] Especially the preparation ratio at the time of making carboxylic-acid C and Epoxide D in said 
reaction (a) react has [ 0.8-5 mols of carboxylic-acid C ] desirable 1.0-1.8 mols to epoxide D lmol. As a 
catalyst used for said reaction (a), quarternary ammonium salt, such as tertiary amine; 
tetraethylammonium star's pictures, such as triethylamine and benzyl dimethylamine, and a 
tetramethylammonium star's picture, etc. is mentioned, for example. Especially the addition of a catalyst 
has 0.01 - 2.5 desirable % of the weight 0.001 to 5% of the weight among the reaction mixture whole 
quantity. Especially the reaction temperature of said reaction (a) has desirable 80-120 degrees C 40-200 
degrees C, and especially reaction time has 2-12 desirable hours for 1 to 48 hours. In order to remove a 
catalyst etc. if needed, after making it dissolve in organic solvents, such as chloroform, a methylene 
chloride, trifluoromethyl benzene, ethyl acetate, or such mixture, before presenting the next reaction (b), 
alkali water solutions, such as a sodium hydroxide or a sodium carbonate, or water can wash the mixture 
of the ester E generated by said reaction (a). Vacuum distillation, recrystallization, column 
chromatography, etc. can also refine if needed. 

[0023] The preparation ratio at the time of making Ester E and acrylic-acid (meta) chloride in said 
reaction (b) react has [1.6-10 mols of acrylic-acid (meta) chloride ] especially desirable 2.0-4.0 mols to 
ester E lmol, when manufacturing diester mixture. On the other hand, when manufacturing triester 
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mixture, 3.0-6.0 mols are [ 2.4-15 mols of acrylic-acid (meta) chloride ] especially desirable to ester E 
lmol. In order to catch the hydrochloric acid produced in said reaction (b), bases, such as the 3rd class 
alkylamines, such as triethylamine and benzyl dimethylamine, or a pyridine, can be added to the system 
of reaction. The addition of a base has especially desirable 2.0-4.5 mols 1.6-10.0 mols to ester E lmol, 
when manufacturing diester mixture. On the other hand, when manufacturing triester mixture, 3.0-7.0 
mols are especially desirable 2.4-15.0 mols to ester E lmol. It is desirable to perform said reaction (b) in 
a suitable solvent. As a suitable solvent, chloroform, a methylene chloride, trifluoromethyl benzene, or 
such mixture are mentioned, for example. That [ a solvent's ] of**** for the 20 - 2000 weight section, 
especially the 100 - 500 weight sections is desirable to Ester E, acrylic-acid (meta) chloride, and the 
total amount 100 weight section of a base. Especially the reaction temperature of said reaction (b) has 
desirable -40-0 degree C -60-20 degrees C, and especially reaction time has 0.5 - 2 desirable hours for 
0.1 to 12 hours. Various processings can be performed in the system which contains the generated ester 
mixture after the said (reaction b) termination if needed. For example, in order to decompose the 
superfluous (meta) acrylic-acid chloride in the system of reaction, the little addition of alcohols or water, 
such as a methanol and ethanol, etc. can be carried out at the system of reaction. It can also wash by 
aqueous acids, such as dilute hydrochloric acid. Vacuum distillation, recrystallization, a column 
chromatography, etc. can also refine if needed. In case vacuum distillation is performed, for 
polymerization prevention, polymerization inhibitor, such as hydroquinone, the hydroquinone 
monoethyl ether, and a tert-butyl catechol, can be added. Especially the addition of polymerization 
inhibitor has 0.005 - 0.2 desirable % of the weight 0.001 to 2% of the weight among the mixture whole 
quantity after the said (reaction c) termination. 

[0024] the diester mixture generated by said reaction (b) - usually — Diester A and Diester B — it 
becomes the mixture of every two-kind a total of four kinds of structural isomers, respectively. They are 
the diester Al (formula (6)) and diester A2 (formula (7)) which are specifically expressed with 
following type (6) - (9), diester Bl (formula (8)), and diester B-2 (formula (9)). 

[Formula 5^ 

Y^CHzicOOCHaCHX 

v2a ' I ' * " (6) 

Y 2 OCH 2 OH 



f 

Y^CHjCCOOCHaCHX 

HOCH 2 Ay 3 



• • • 



(7) 



Y^CHaCCOOCHX 



Y-'OCHz CH 2 OH 



(8) 



Y^OCH^COOCHX 

HOCH2 CH 2 OY 3 



(9) 



[0026] (The inside X, Yl, Y2, Y3, and Z of a formula is the same as that of X, Yl, Y2, Y3, and Z in a 
formula (1).) . 
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[0027] such mixture to diester Al, diester A2, diester Bl, or diester B-2 - or the specified substance can 
be obtained by carrying out separation isolation of the diester B which consists of Diester A or the 
diester Bl, and diester B-2 which consist of diester Al and diester A2. On the other hand, triester 
mixture turns into mixture of the structural isomer of Triester A and Triester B. Therefore, the specified 
substance can be obtained by carrying out separation isolation of Triester A and the triester B from 
triester mixture like Diester A and Diester B. As the separation isolation approach, approaches, such as 
liquid chromatography for preparative isolation, are mentioned for all, for example. 
[0028] the 2nd manufacturing method (c) - 2 expressed with the following general formula (10) and a 
2-bis(meta) (acryloyl oxymethyl) carboxylic acid (carboxylic-acid F is called below) are first generated 
from said carboxylic-acid C by an approach given in JP,63-99038,A, etc. the method of making an 
acrylic acid (meta), acrylic-acid (meta) chloride, or (meta) acrylic ester react to said carboxylic-acid C 
under existence of a suitable catalyst if needed, etc. ~ making - [0029] 
[Formula 6^ 



Y^CHsCCOOH 

Y'oU ••• <10> 

[0030] (The inside Yl, Y2, and Z of a formula is the same as that of Yl, Y2, and Z in a formula (1)) . 
(d) Subsequently, ester mixture is obtained by the approach to which this carboxylic-acid F and said 
epoxide D are made to react by bottom of existence of catalyst usual ring opening reaction. The ester 
mixture obtained by this reaction turns into mixture of the diester Al expressed with said formula (6), 
JJJ * e diester B 1 expressed with said formula (8). 

LU031] Especially the preparation ratio of the carboxylic-acid C and acrylic-acid (meta) chloride in said 
reaction (c) has [ 1.6-10 mols of acrylic-acid (meta) chloride ] desirable 2.0-4.0 mols to carboxylic-acid 
C lmol. In said reaction (c), in order to catch the hydrochloric acid produced at a reaction, bases, such as 
the 3rd class alkylamines, such as triethylamine and benzyl dimethylamine, or a pyridine, can be added. 
Especially the addition of a base has desirable 2.0-4.5 mols 1.6-10 mols to carboxylic-acid C lmol. It is 
desirable to perform said reaction (c) in a suitable solvent. As a suitable solvent, chloroform, a 
methylene chloride, trifluoromethyl benzene, etc. are mentioned, for example. The 20 - 2000 weight 
section, especially the 100 - 500 weight section of a solvent are desirable to carboxylic-acid C, acrylic- 
acid (meta) chloride, and the total amount 1 00 weight section of a base. As for said reaction (c), it is 
desirable to cany out at -40-0 degree C preferably the reaction temperature of -60-20 degrees C. 
Especially reaction time has 0.5 - 2 desirable hours for 0.1 to 12 hours. 

[0032] Before presenting the next reaction (d) with carboxylic-acid F generated by said reaction (c), it 
can perform various processings if needed. For example, in order to decompose the superfluous (meta) 
acrylic-acid chloride in the system of reaction, the little addition of alcohols or water, such as a methanol 
and ethanol, etc. can be carried out. It can also wash by aqueous acids, such as dilute hydrochloric acid. 
Vacuum distillation, recrystallization, column chromatography, etc. can also refine if needed. In case 
vacuum distillation is performed, polymerization inhibitor, for example, hydroquinone, the 
hydroquinone monoethyl ether, a tert-butyl catechol, etc. can be added for polymerization prevention. 
Especially an addition has 0 005 - 0 2 desirable % of the weight 0.001 to 2% of the weight among the 
^xture whole quantity after a reaction. 

Luiuj j the reaction at the time of making Epoxide D and carboxylic-acid F in said reaction (d) react — a 
mixing ratio - epoxide D lmol - receiving — carboxylic-acid F — 1.0-1.8 mols are especially desirable 
0.8-5 mols. As a catalyst used for said reaction (d), well-known catalysts, such as quarternary 
ammonium salt, such as tertiary amine; tetraethylammonium star's pictures, such as triethylamine and 
benzyl dimethylamine, and a tetramethylammonium star's picture, are mentioned, for example. 
Especially the addition of a catalyst has O.Ol - 2.5 desirable % of the weight 0.001 to 5.0% of the weight 
among the reaction mixture whole quantity. In said reaction (d), in order to prevent a polymerization, it 
is desirable to add polymerization inhibitor. As polymerization inhibitor, hydroquinone, the 
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hydroquinone monoethyl ether, a tert-butyl catechol, etc. are mentioned preferably, for example. 
Especially the addition of polymerization inhibitor has 0.005 - 0.2 desirable % of the weight 0.001 to 
2% of the weight among the reaction mixture whole quantity. Said especially reaction (d) has desirable 
80-120 degrees C the reaction temperature of 40-200 degrees C. Especially reaction time has 2-12 
desirable hours for 1 to 48 hours. 

[0034] Various processings can be performed into the mixture which contains the generated diester 
mixture after the said (reaction d) termination if needed, and it can be presented at an activity. For 
example, in order to remove a catalyst etc., after dissolving in organic solvents, such as chloroform, a 
methylene chloride, and trifluoromethyl benzene, alkali water solutions, such as a sodium hydroxide and 
a sodium carbonate, can wash. Vacuum distillation, recrystallization, column chromatography, etc. can 
refine if needed. In case vacuum distillation is performed, it is desirable to add polymerization inhibitor, 
for example, hydroquinone, the hydroquinone monoethyl ether, a tert-butyl catechol, etc. for 
polymerization prevention. Especially an addition has 0.005 - 0.2 desirable % of the weight 0.001 to 2% 
of the weight among the mixture whole quantity after a reaction. On the other hand, when manufacturing 
triester mixture, it is obtained by carrying out the esterification reaction of the 1 moreEq acrylic-acid 
(meta) chloride to the diester mixture pass the (e) aforementioned reaction (c) and (d). 
[0035] The preparation ratio of the diester mixture and acrylic-acid (meta) chloride in said reaction (e) is 
diester mixture. L0-2.0 mols are [ 0.8-5 mols of acrylic-acid (meta) chloride ] especially desirable to one 
mol. 

[0036] In order to catch the hydrochloric acid produced in said reaction (e), bases, such as the 3rd class 
alkylamines, such as triethylamine and benzyl dimethylamine, or a pyridine, can be added. The addition 
of a base is diester mixture. 1 .0-2.5 mols are especially desirable 0.8-5.0 mols to one mol. It is desirable 
to perform said reaction (e) in a suitable solvent. As a suitable solvent, chloroform, a methylene 
chloride, trifluoromethyl benzene, etc. are mentioned, for example. That [ a solvent's ] of **** for the 20 
- 2000 weight section, especially the 100 - 500 weight sections is desirable to diester mixture, acrylic- 
acid (meta) chloride, and the total amount 100 weight section of a base. Especially the reaction 
temperature of said reaction (e) has desirable -40-0 degree C -60-20 degrees C, and especially reaction 
time has 0.5 - 2 desirable hours for 0.1 to 12 hours. 

[0037] Various processings can be performed in the system which contains the generated ester mixture 
after the said (reaction e) termination if needed. For example, in order to decompose the superfluous 
(meta) acrylic-acid chloride in the system of reaction, the little addition of alcohols, water, etc., such as a 
methanol and ethanol, can be carried out at the system of reaction. It can also wash by aqueous acids, 
such as dilute hydrochloric acid. Vacuum distillation, recrystallization, a column chromatography, etc. 
can also refine if needed. In case vacuum distillation is performed, for polymerization prevention, 
polymerization inhibitor, such as hydroquinone, the hydroquinone monoethyl ether, and a tert-butyl 
catechol, can be added. Especially the addition of polymerization inhibitor has 0.005 - 0.2 desirable % of 
the weight 0.001 to 2% of the weight among the mixture whole quantity after the said (reaction e) 
termination. The triester mixture generated at said reaction (e) is the mixture of the structural isomer of 
Triester A and Triester B. The specified substance is obtained by carrying out separation isolation of 
Triester A and the triester B from this mixture. Separation isolation can be performed by approaches, 
such as for example, liquid chromatography for preparative isolation. 

[0038] The fluorine-containing polyfunctional (meta) acrylic ester of this invention can be used as the 
hardening coat which was stiffened by the bridge formation polymerization as it is, and was excellent in 
abrasion resistance, adhesion, etc., and is used as respectively independent or mixture on the occasion of 
an activity. Diester A or Diester B performs a reaction process further, and after it considers as other 
fluorine-containing polyfunctional acrylate, it may be made it to carry out a bridge formation 
polymerization. For example, by making Diester A or Diester B, an isocyanate compound, etc. of this 
invention react, urethane (meta) acrylate etc. can be compounded, these can be further stiffened by the 
bridge formation polymerization, and a hardening coat can be obtained. 
[0039] 

[Effect of the Invention] Since the fluorine-containing polyfunctional (meta) acrylic ester of this 
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invention has two or more acryloyl (meta) radicals, when it is made to harden by the bridge formation 
polymerization, a three-dimensional network is presented, and the hardening coat surface hardness 
excelled [ coat ] in abrasion-proof nature, abrasion resistance, thermal resistance, weatherability, etc. 
highly is obtained. Moreover, the diester A which has a hydroxyl group, and Diester B can make the 
adhesion force of a hardening coat good. The hardened material obtained is useful as an ingredient of the 
low refractive-index resin of which it has high light transmission nature and a low refractive index 
upwards, and excels also in adhesion, and abrasion resistance, such as a charge of a clad plate of the 
antireflection film and an optical fiber, adhesion, etc. are required. 
[0040] 

[Example] Hereafter, although an example and the example of a comparison explain to a detail further, 
this invention is not limited to these. 

After having taught 3-perfluoro-octyl-l,2-epoxypropane 476g (1.0 mols), 161g [ of 2-bis 

(hydroxymethyl) propionic acids ] (1.5 mols), and tetraethylammonium star's picture 6.4g, and isopropyl 

alcohol 600ml to the reactor equipped with one to example 1 agitator, a cooling pipe, and gas 

installation tubing, having heated gradually in the oil bath, considering as 95-100 degrees C and 

agitating at this temperature for 4 hours, it cooled to the room temperature. 51. water was added to the 

obtained reaction mixture, and the paste-like matter was deposited. After filtering a sludge, it dissolved 

in 1000ml ethyl acetate, and 1000ml water washed 3 times, reduced pressure distilling off of the solvent 

was earned out, and the white crystal was obtained. This is considered to be the mixture of the 

compound which has the structure shown in the following chemical formula (1 1) and (12). 
[0041] 

[Formula 7] 

HGCH 2 C(CH 3 )COOCH 2 CHCH 2 (CF2)8F 

Nn f T •••(id 

HOCH 2 OH 



HOCH 2 C(CH 3 )COOCHCH 2 (CF 2 ) 8 F 

CH z OH 



[0042] White crystal [ which was obtained at said reaction ] and triethylamine 303. 6g and chloroform 
1000ml were taught to the reactor equipped with an agitator, a thermometer, gas installation tubing, and 
a dropping funnel, and acrylic-acid chloride 271.5g (3.0 mols) was dissolved in chloroform 300ml under 
ice-cooling, and it was dropped so that the temperature of reaction mixture might not exceed 5 degrees C 
from a dropping funnel. It agitated for 2 hours with ice-cooling after dropping termination. Reduced 
pressure distilling off of the chloroform was carried out, column chromatography refined ethyl acetate / 
n-hexane mixed solvent (volume ratio 1 :4) for it further, having used the obtained yellow crystal as the 
expansion solvent, and product G 215g (30% of yield) of a white crystal was obtained by carrying out 
reduced pressure distilling off of the solvent. 

[0043] A part of obtained product G was further separated using high speed liquid chromatography. The 

column isolated preparatively ethyl acetate / n-hexane mixed solvent (volume ratio 1 :5) by the rate of 

flow 5ml/m using TSK gel Silica-60 (: with a bore of 21.5mm die length of 300mm: TOSOH CORP. 

make). Detection used the wavelength of 230nm with the ultraviolet-rays detector. The compound G-l 

obtained as a result of separation, G-2, G-3, and G-4 were compounds which have the structure shown in 

the following chemical formula (13), (14), (15), and (16), respectively. The result of 1 H-NMR of these 

compounds, 19 F-NMR, and Exact MS is shown with a structure expression below. 
[0044] 

[Formula 8] 

CH 2 =CHCOOCH 2 C (CH 3 ) COOCH 2 CHCH 2 (CF 2 ) 8 F 
CH2-CHCOOCH2 OH 
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[0045] 1 H-NMR (G-l analysis result) 0 [ delta] CDC13/TMS:6.43 (ppm) ; 6.11 (dd, 2H) ; 6.11 (dd, 
1H) ; 5.88 (dd, 1H) ; 4.53-4.31 (dd, 2H) (m, 1H);4.43 -- 4.36 (ABq, 2H);4.41 -- 4.39 (ABq, 2H);4.28 - 
4.12 ; 2.49-2.20 (dABq, 2H) ; 1.33 (m, 2H) 19 F-NMR (s, 3H) 0 [ delta] CDC13/CFC13: (ppm) - 
123.10;-120.47;-119.72;-1 18.91; -118.60;-109.76;-77.79ExactMS:measured-value; -- 718.0865 and 

theoretical-value;C22H19F - 1707:718.0859 [0046] 
[Formula 9] 

CH 2 =CH^OOCH 2 C(CH 3 )COOCH 2 CHCH 2 (CF 2 ) 8 F 

• • • (14) 

HOCH 2 OCOCH=CH 2 

[0047] 1 H-NMR (G-2 analysis result) () [ delta] CDC13/TMS:6.44 (ppm) ; 6.42 (dd, 1H) ; 6.12 (dd, 
1H) ; 6.11 (dd, 1H) ; 5.89 (dd, 1H) ; 5.88 (dd, 1H) ; 5.38-5.35 (dd, 1H) (m, 1H);4.43 - 4.34 (ABq, 
2H);4.28 - 4.12 (dABq, 2H);3.90 ~ 3.74 ; 2.49-2.21 (ABq, 2H) ;1.33 (s, 3H) 19 F-NMR(delta(ppm) 
CDC13/CFC13):-123.11;-120.47;-119.72;-118.92;-118.60;-109.76;-77.79Exact (m, 2H) MS:measured- 
value; - 718.0862 and theoretical-value;C22H 1 9F ~ 1707:718.0859 [0048] 
[Formula 10] 

CH 2 =CHCOOCH 2 C(CH 3 )COOCHCH 2 (CF 2 ) 8 F , v 
_ _ I T •••(15) 

CH 2 =CHCOOCH 2 CH 2 OH 

[0049] 1 H-NMR (G-3 analysis result) () [ delta] CDC13/TMS:6.42 (ppm) ; 6.11 (dd, 2H) ; 6.11 (dd, 
1H) ; 5.88 (dd, 1H) ; 5.38-5.34 (dd, 2H) (m, 1H);4.43 - 4.36 (ABq, 2H);4.41 - 4.39 (ABq, 2H);3.89 - 
3.75 ; 2.49-2.20 (dABq, 2H) ; 1.32 (m, 2H) 19 F-NMR (s, 3H) 0 [ delta] CDC13/CFC13: (ppm) - 
123.10;-120.47;-119.71;-1 18.91; -118.60;-109.76;-77.78ExactMS:measured-value; -- 718.0862 and 

theoretical-value;C22H19F - 1707:718.0859 [0050] 
[Formula 1 1 ] 

CH 2 =CHCOOCH2G(CH 3 )COOCHCH 2 (CF 2 )8F / % 

T T " ' (16) 

HOCH2 CH 2 OCOCH=CH 2 



[0051] 1 H-NMR (G-4 analysis result) 0 [ delta] CDC13/TMS:6.44 (ppm) ; 6.42 (dd, 1H) ; 6.12 (dd, 
1H) ; 6.11 (dd, 1H) ; 5.89 (dd, 1H) ; 5.88 (dd, 1H) ; 5.39-5.34 (dd, 1H) (m, 1H);4.43 -- 4.36 (ABq, 
2H);4.29 - 4.13 (dABq, 2H);3.90 -- 3.75 ; 2.49-2.20 (ABq, 2H) ;1.33 (s, 3H) 19 F-NMR(delta(ppm) 
CDC13/CFC13):-123.10;-120.46;-1 19.72;-1 18.91;-118.61;-109.76;-77.79Exact (m, 2H) MS:measured- 
value; - instead of 718.0856 and theoretical-value;C22H19F17O7:718.0859 example 1-23-perfluoro- 
octyl-l,2-epoxypropane Product H 198g (32% of yield) of a white crystal was obtained like the example 
1-1 through the compound of the structure shown in the following chemical formula (17) and (18) 
except having used 3-perfluoro-hexyl-l,2-epoxypropane 376.1g (1.0 mols). 
[0052] 

[Formula 12] 

HOCH 2 C(CH 3 )COOCH 2 CHCH 2 (CF2)<>F , % 

• • • (17) 

HOCH 2 i H U " 

HOCH 2 C(CH 3 )COOCHCH 2 (CF 2 ) 6 F , 
Hn l I •••(18) 

HOCH 2 CH 2 OH 

[0053] A part of obtained product H was separated using high speed liquid chromatography like the 
example 1-1. The obtained compound H-l, H-2, H-3, and H-4 were compounds which have the stru 



x-a. x 11c wuiainea compound Jrl-i, ri-^, n.-o, tuiu n-t were eumpuuiius which nave uic structure 

shown in the following chemical formula (19), (20), (21), and (22), respectively. The result of 1 H-NMR 
of these compounds, 19 F-NMR, and Exact MS is shown with a structure expression below. 
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[0054] 

[Formula 13] 

CH 2 =CHCOOCH 2 C(CH3)COOCH2CHCH 2 (CF S )6F 

I " •••(19) 

CH 2 =CHCOOCH^ OH 

[0055] 1 H-NMR (H-l analysis result) () [ delta] CDC13/TMS:6.43 (ppm) ; 6.12 (dd, 2H) ; 6.11 (dd, 
1H) ; 5.88 (dd, 1H) ; 4.53-4.31 (dd, 2H) (m, 1H);4.43 - 4.37 (ABq, 2H);4.41 - 4.39 (ABq, 2H);4.28 - 
4.12 ;2.49-2.21(m, 2H);1.34 (s, 3H) 19 F-NMR(delta(ppm) CDC13/CFC13):-123.09;-120.39;-1 19.89;- 
1 18.89;-109.39;-77.90Exact (dABq, 2H) MS measured- value; ~ 618.0931 and theoretical- 
value;C20H19F - 1307:618.0923 [0056] 
[Formula 141 

CH 2 =CHCOOCH2C(CH3)COOCH2CHCH2(CF 2 )6F 

I T •••(20) 

HOCH 2 OCOCH=CH 2 

[0057] 1 H-NMR (H-2 analysis result) 0 [ delta] CDC13/TMS:6.44 (ppm) ; 6.42 (dd, 1H) ; 6.1 1 (dd, 
1H) ; 6.10 (dd, 1H) ; 5.88 (dd, 1H) ; 5.88 (dd, 1H) ; 5.38-5.35 (dd, 1H) (m, 1H);4.43 - 4.34 (ABq, 
2H);4.28 - 4.12 (dABq, 2H);3.90 - 3.75 ;2.49-2.21(m, 2H);1.32 (s, 3H) 19 F-NMR(delta(ppm) 
CDC13/CFC13):-123.09;-120.39;-119.88;-118.89;-109.38;-77.90Exact (ABq, 2H) MS:measured-value; - 
-618.0921 andtheoretical-value;C20H19F -- 1307:618.0923 [0058] 
[Formula 15] 

CH 2 =CHCOOCH 2 C(CH 3 )COOCHCH 2 (CF 2 ) 6 F 



• • ' (21) 

CH 2 = CHCOOCH 2 CH2OH 

[0059] 1 H-NMR (H-3 analysis result) () [ delta] CDC13/TMS:6.42 (ppm) ; 6.1 1 (dd, 2H) ; 6.1 1 (dd, 
1H) ; 5.87 (dd, 1H) ; 5.37-5.34 (dd, 2H) (m, 1H);4.43 - 4.36 (ABq, 2H);4.41 - 4.40 (ABq, 2H);3.89 -- 
3.75 ;2.49-2.20(m, 2H);1.33 (s, 3H) 19 F-NMR(delta(ppm) CDC13/CFC13):-123.08;-120.39;-119.88;- 
118.89;-109.39;-77.90Exact (dABq, 2H) MS measured- value; « 618.0919 and theoretical- 
value;C20H19F - 1307:618.0923 [0060] 
[Formula 16] 

CH 2 =CHCOOCH2C(CH3)COOCHCH2(CF 2 )6F 

I ! ' •••(22) 

HOCH2 CH 2 OCOCH = CH 2 

[0061] 1 H-NMR (H-4 analysis result) () [ delta] CDC13/TMS:6.44 (ppm) ; 6.42 (dd, 1H) ; 6.12 (dd, 
1H) ; 6.11 (dd, 1H) ; 5.89 (dd, 1H) ; 5.87 (dd, 1H) ; 5.38-5.33 (dd, 1H) (m, 1H);4.43 - 4.36 (ABq, 
2H);4.30 - 4.14 (dABq, 2H);3.90 - 3.75 ;2.49-2.21(m, 2H);1.33 (s, 3H) 19 F-NMR(delta(ppm) 
CDC13/CFC13):-1 23.09;- 1 20.39;- 1 19.88;-118.88;-109.39;-77.89Exact (ABq, 2H) MS measured- value; - 
- 618.0929 and theoretical-value;C20H19F - one to 3 agitator 1307:618.0923 example To the reactor 
equipped with a thermometer, gas installation tubing, and a dropping funnel, 20 lg (1.5 mols) of 2 and 2- 
bis(hydroxymethyl) propionic acids, Trimethylamine 304g (3.0 mols) and chloroform 600ml were 
taught, and acrylic-acid chloride 406g (4.5 mols) was dissolved in chloroform 400ml under ice-cooling, 
and it was dropped so that the temperature of reaction mixture might not exceed 5 degrees C from a 
dropping funnel. It agitated for 2 hours with ice-cooling after dropping termination. Reduced pressure 
distilling off of the chloroform was carried out, column chromatography refined ethyl acetate / n-hexane 
mixed solvent (volume ratio 1 :4) for it further, having used the obtained yellow crystal as the expansion 
solvent, and the 2 and 2-bis(acryloyl oxymethyl) propionic acid shown with the following chemical 
formula (23) was obtained as a white crystal by carrying out reduced pressure distilling off of the 
solvent. 
[0062] 

[Formula 1 7] 
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CH 2 =CHCOOCH 2 C(CH 3 )COOH 

i •••(23) 

CH 2 = CHCOOCH 2 

[0063] 290g (1.2 mols) of 2 and 2-bis(acryloyl oxymethyl) propionic acids obtained by the reactor 
equipped with an agitator, a cooling pipe, and gas installation tubing at said reaction, 3-perfluoro-octyl- 
1,2-epoxypropane 476g (1.0 mols), After having taught 161 g [ of 2-bis(hydroxymethyl) propionic 
acids ] (1.2 mols), and tetraethylammonium star's picture 6.4g, and isopropyl alcohol 600ml, having 
heated gradually in the oil bath, considering as 95-100 degrees C and agitating at this temperature for 4 
hours, it cooled to the room temperature. 51. water was added to the obtained reaction mixture, and the 
paste-like matter was deposited. After filtering a sludge, it dissolved in 1000ml ethyl acetate, and 
1000ml water washed 3 times, reduced pressure distilling off of the solvent was carried out, and the 
product I of a white crystal was obtained. This part was separated using high speed liquid 
chromatography like the example 1-1. The obtained compound 1-1 and 1-2 were compounds which have 
the structure shown in said chemical formula (13) and (15), respectively. The result of 1 H-NMR of the 
compound obtained below, 1 9 F-NMR, and Exact MS is shown. 

[0064] 1 H-NMR (1-1 analysis result) () [ delta] CDC13/TMS:6.44 (ppm) ; 6.11 (dd, 2H) ; 6.11 (dd, 
1H) ; 5.88 (dd, 1H) ; 4.54-4.31 (dd, 2H) (m, 1H);4.43 - 4.36 (ABq, 2H);4.41 ~ 4.39 (ABq, 2H);4.28 - 
4.12 ; 2.49-2.20 (dABq, 2H) ; 1.34 (m, 2H) 19 F-NMR (s, 3H) 0 [ delta] (ppm) CDC13/CFC13: - 
123.10;-120.46;-119.72;-1 18.91; -1 18.60;-109.76;-77.78ExactMS:measured-value; - 718.0856 - 
theoretical-value;C22H19F17O7:718.0859 1 H-NMR (1-2 analysis result) () [ delta] CDC13/TMS:6.42 
(ppm) ; 6.11 (dd, 2H) ; 6.1 1 (dd, 1H) ; 5.88 (dd, 1H) ; 5.37-5.34 (dd, 2H) (m, 1H);4.43 - 4.36 (ABq, 
2H);4.41 - 4.38 (ABq, 2H);3.89 - 3.75 ; 2.48-2.20 (dABq, 2H) ; 1.32 (m, 2H) 19 F-NMR (s, 3H) 0 
[delta] CDC13/CFC13: (ppm) - 123.10;-120.47;-119.72;-1 18.91; -118.60;-109.76;- 
77.79ExactMS:measured-value; - 718.0852, theoretical-value;C22H19F17O7:718.0859 example 2-1 
agitator, and a cooling pipe - To the reactor equipped with gas installation tubing, 3rperfluoro-octyl- 
1,2-epoxypropane 476g (1.0 mols), 161g (1.2 mols) of 2 and 2-bis(hydroxymethyl) propionic acids, 
After having taught tetraethylammonium star's picture 6.4g and isopropyl alcohol 600ml, having heated 
gradually in the oil bath, considering as 95-100 degrees C and agitating at this temperature for 4 hours, it 
cooled to the room temperature. 51. water was added to the obtained reaction mixture, and the paste-like 
matter was deposited. After filtering a sludge, it dissolved in 1000ml ethyl acetate, and 1000ml water 
washed 3 times, reduced pressure distilling off of the solvent was carried out, and the white crystal was 
obtained. It is thought that this white crystal is the mixture of the compound of the structure shown in 
said chemical formula (11) and (12). 

[0065] 535g [ of white crystals ] and triethylamine 455.4g and chloroform 1000ml obtained by said 
reaction were taught to the reactor equipped with an agitator, a thermometer, gas installation tubing, and 
a dropping funnel. Subsequently, acrylic-acid chloride 479.6g (4.5 mols) was dissolved in chloroform 
450ml under ice-cooling, and it was dropped so that the temperature of reaction mixture might not 
exceed 5 degrees C from a dropping funnel. It agitated for 2 hours with ice-cooling after dropping 
termination. Reduced pressure distilling off of the chloroform was carried out, column chromatography 
refined ethyl acetate / n-hexane mixed solvent (volume ratio 1 :4) for it further, having used the obtained 
yellow crystal as the expansion solvent, and object product J 232g (30% of yield) of a white crystal was 
obtained by carrying out reduced pressure distilling off of the solvent. 

[0066] A part of obtained product J was separated using high speed liquid chromatography like the 
example 1-1. The obtained object product J-l and J-2 were structures shown by the following chemical 
formula (24) and (25), respectively as a result of separation. The result of 1 H-NMR of the compound 
obtained below, 19 F-NMR, and Exact MS is shown. 
[0067] 

[Formula 18] 

CH 2 =CHCOOCH 2 C(CH3)COOCH 2 CHCH 2 (CF2)5F • • -(24) 
CH 2 =CHCOOCH 2 OCOCH=CH 2 
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[0068] 1 H-NMR (J-l analysis result) () [ delta] CDC13/TMS:6.43 (ppm) ; 6.42 (dd, 1H) ; 6.12 (dd, 
2H) ; 6.11 (dd, 1H) ; 6.10 (dd, 1H) ; 5.89 (dd, 1H) ; 5.88 (dd, 2H) ; 5.57-5.64 (dd, 1H) (m, 1H);4.46 -- 
4.41 (ABq, 2H);4.41 -- 4.39 (ABq, 2H);4.27 - 4.23 ; 2.68-2.31 (dABq, 2H) ;1.30 (s, 3H) 19 F-NMR 
(delta(ppm) CDC13/CFC13):-123.10;-120.47;-119.72;-118.91;-118.60;-109.76;-77.79Exact (m, 2H) 
MS measured- value : ~ 772.0969 and theoretical-value:C25H21F - 1708:772.0965 [0069] 
[Formula 19] 

CH 2 =CHCOOCH 2 C(CH 3 )COOCHCH 2 (CF 2 ) 8 F • ■ -(25) 



[0070] 1 H-NMR (J-2 analysis result) () [ delta] CDC13/TMS:6.44 (ppm) ; 6.42 (dd, 1H) ; 6.12 (dd, 
2H) ; 6.11 (dd, 1H) ; 6.11 (dd, 1H) ; 5.89 (dd, 1H) ; 5.88 (dd, 1H) ; 5.38-5.34 (dd, 2H) (m, 1H);4.43 - 
4.36 (ABq, 2H);4.41 - 4.39 (ABq, 2H);4.29 - 4.13 ; 2.68-2.31 (dABq, 2H) ;1.30 (s, 3H) 19 F-NMR 
(delta(ppm) CDC13/CFC13):-123.10;-120.47;-119.71;-118.91;-118.60;-109.76;-77.78Exact (m, 2H) 
MS:measured-value: - instead of 772.0962 and theoretical-value:C25H21F17O8:772.0965 example 2- 
23-perfluoro-octyl-l,2-epoxypropane Object product K 215g (32% of yield) of a white crystal was 
obtained like the example 2-1 through the compound of the structure shown in said chemical formula 
(17) and (18) except having used 3-perfluoro-hexyl-l,2-epoxypropane 376.1g (1.0 mols). A part of 
obtained product K was separated using high speed liquid chromatography like the example 1-1. The 
obtained object product K-l and K-2 were compounds which have the structure shown in the following 
chemical formula (26) and (28), respectively. The result of 1 H-NMR of the compound obtained below, 
19 F-NMR, and Exact MS is shown. 
[0071] 

[Formula 20] 

CH 2 =CHCOOCH 2 C(CH3)COOCH 2 CHCH 2 (CF 2 )6F • • -(26) 



[0072] 1 H-NMR (K-l analysis result) 0 [ delta] CDC13/TMS:6.44 (ppm) ; 6.43 (dd, 1H) ; 6.42 (dd, 
1H) ; 6.12 (dd, 1H) ; 6.11 (dd, 1H) ; 6.10 (dd, 1H) ; 5.89 (dd, 1H) ; 5.88 (dd, 2H) ; 5.57-5.64 (dd, 1H) 
(m, 1H);4.47 -- 4.41 (ABq, 2H);4.41 -- 4.39 (ABq, 2H);4.28 - 4.23 ;2.68-2.31(m, 2H);1.30 (s, 3H) 19 
F-NMR(delta(ppm) CDC13/CFC13):-123.09;-120.39;-119.89;-118.89;-109.39;-77.90Exact (dABq, 2H) 
MS:measured-value: - 672.1023 and theoretical-value: C23H2 IF - 1308:672.1029 [0073] 
[Formula 21] 

CH2=CHC0OCH 2 C(CH3)COOCHCH 2 (CF 2 )6F - • -(27) 
CH 2 =CHCOOCH 2 CH 2 OCOCH=CH 2 

[0074] 1 H-NMR (K-2 analysis result) () [ delta] CDC13/TMS:6.43 (ppm) ; 6.42 (dd, 1H) ; 6.12 (dd, 
2H) ; 6.11 (dd, 1H) ; 6.11 (dd, 1H) ; 5.88 (dd, 1H) ; 5.87 (dd, 1H) ; 5.37-5.34 (dd, 2H) (m, 1H);4.43 - 
4.36 (ABq, 2H);4.41 - 4.39 (ABq, 2H);3.88 -- 4.75 ;2.48-2.21(m, 2H);1.33 (s, 3H) 19 F-NMR(delta 
(ppm) CDC13/CFC13):-123.08;-120.39;-119.88;-118.89;-109.39;-77.90Exact (dABq, 2H) MS:measured- 
value: -- Product I was obtained like 672.1018 and the theoretical-value:C23H21F13O8:672.1029 
example 2-3 example 1-3. Product I 574g, triethylamine 151.8g, and chloroform 1000ml were taught to 
the reactor equipped with an agitator, a thermometer, gas installation tubing, and a dropping funnel. 
Subsequently, acrylic-acid chloride 159.8g (1.5 mols) was dissolved in chloroform 150ml under ice- 
cooling, and it was dropped so that the temperature of reaction mixture might not exceed 5 degrees C 
from a dropping funnel. It agitated for 2 hours with ice-cooling after dropping termination. Reduced 
pressure distilling off of the chloroform was carried out, column chromatography refined ethyl acetate / 
n-hexane mixed solvent (volume ratio 1 :4) for it further, having used the obtained yellow crystal as the 
expansion solvent, and object product L 208g (27% of yield) of a white crystal was obtained by carrying 
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out reduced pressure distilling off of the solvent. 

[0075] A part of obtained product L was separated using high speed liquid chromatography like the 
example 1-1. The obtained object product L-l and L-2 were structures shown by said chemical formula 
(24) and (25). The result of 1 H-NMR of the compound obtained below, 19 F-NMR, and Exact MS is 
shown. 

[0076] 1 H-NMR (L-l analysis result) () [ delta] CDC13/TMS:6.43 (ppm) ; 6.42 (dd, 1H) ; 6.12 (dd, 
2H) ; 6.11 (dd, 1H) ; 6.10 (dd, 1H) ; 5.89 (dd, 1H) ; 5.88 (dd, 2H) ; 5.57-5.64 (dd, 1H) (m, 1H);4.46 - 
4.41 (ABq, 2H);4.41 - 4.39 (ABq, 2H);4.27 - 4.23 ; 2.68-2.31 (dABq, 2H) ;1.30 (s, 3H) 19 F-NMR 
(delta(ppm) CDC13/CFC13):-123.10;-120.47;-119.72;-118.91;-118.60;-109.76;-77.79Exact (m, 2H) 
MS:measured-value: ~ 772.0969 and theoretical-value:C25H ~ 21F17O8:772.0965(L-2 analysis result) 
1 H-NMR(delta(ppm) CDC13/TMS):6.44(dd, lH);6.42(dd, 2H);6.12 ; 6.11 (dd, 1H) ; 6.11 (dd, 1H) ; 
5.89 (dd, 1H) ; 5.88 (dd, 1H) ; 5.38-5.34 (dd, 2H) (m, 1H);4.43 - 4.36 (ABq, 2H);4.41 -- 4.39 (ABq, 
2H);4.29 ~ 4.13 ; 2.68-2.31 (dABq, 2H) ;1.30 (s, 3H) 19 F-NMR(delta(ppm) CDC13/CFC13):-123.10;- 
120.47;-1 19.71;-1 18.91;-1 18.60;-109.76;-77.78Exact (m, 2H) MS: measured- value: - 772.0962 and 
theoretical-value:C25H21Fl 708:772.0965 



[Translation done.] 
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^S<OS*Pgtt*;l/^>KC 1 m o 1 Ktt LT 1 . 6 
~10mok#tC2. 0 — 4. 5mo ltfl$U\ 

ill 0 0filg|$fcttLT2 0-2 0 0 omsj, 
1 0 0~5 0 0«*»#a3:U\ HUI2gJS(c)f±, £ 
fSSfi- 6 0 ~ 2 0 °C\ »$t<fi-4 0~0"CT*fT3 

ct^nsuvo sjs^ratto. i~i 2r#h> 

0. 5~2^F^a$LV\ 

[0 0 3 2] WES*S(c)lCJ:t>T4«Lfc*^#>» 
50 3^1x4*5. 09*tffi^*Offl*l©O«*)7*y;I/ 



(7) 



11 

Aftnm, 0 . 0 0 



1 



281%, mco. 0 0 5-0. 2 



CO 0 3 3] WJEaS(d)fcfe»J-*x#*^KDt*^ 

D lmollc^LTMt;>iiF 0. 8~5mol> 
#fci. o~i. 8mo l#a$u\, IW2Kl£(d)fc 

%o fmtomamit, Rim^ts^mtp o . oo i~ 

5. 0M%, #(co. 01-2. 5«»%* < Sft 

x-r>k tert-7^ f3 _ ; ^$L<" 

°_ 00 1 ~2fi«% > # {co . 00 5-0. 2«» 
*S$U\, KJEgJSCd )«, fijgjB£4 0-2 00 
C» 49 fc 8 0 - l 2 0 "Cm* U\ fcStMfflte 1 ~ 4 

JO 0 3 4] ME5iS(d)»7& £/dcU7c S^n*^ 

*y* '^Fn*y>*/ x *,l,x-ir/l>, t e r t 
fii£»oa#tt^iif,o. 00 1-2**%^ w 

CO o 3 5] l&BK&Cetefctts^x^^i/iB-eiai: 
(> *) 7 * y ;Ug * n y K £ ©ft&a, & tt ^ t^V 

Imo lfc*fLTW#)7*i;7PBi^ciy K 
0- 8~5mo 1, fffcl. o~2. 0mo 1 



10 



20 



30 



40 



tfiflM 0- 1 8 2 5 5 8 
12 

[0036] iwEas(e)Ki3»/^TSi;5tta%atE-r 

3 lS7;v*;V7 s vxtt 'J v^offiStf &im? 

ftLTO. 8 — 5. Omol.fEl. 0-2. 5mo 

1jWGF*U\ MiBKlS(e)«, aw*sai*Tfi5o 

S^DU KftlflfiSOlBl 1 0 0fi«gBfC^LT2 0- 
2 0 0 OfilSS, #C10 0~5 0 OMg&fflVS©** 
ff*U\ iWBEJ5(e)©EJ5aBfitt, -6 0-2 0 
"C, #{C- 4 0 - 0 ttfiff t < v 5JSB$fifl« 0 . 1 - 
1 2 W ilcO. 5~2WiSU>. 
[0 0 3 7] HuIdSjS( e )»7«, ^LfcXXr;Va 

&<DW&fa£m$ o . o o i - 2 #fc o . oo 

5-0. 2M%6W*U\, MfeSJS(e)^fi2bfc 
b y x^r;Mi^*lH, h 'J xx-rd/ARtf h 'Ji7f 

xx r;l/ A SD* b y ixf;l/ B ^^gt*Hf ^ d t K «fc 

[0 0 3 8] *mi<D'£7vm&'gm(.*Z)7?VJ\'& 
S 0 i/*x^r;l'AXtt> ? x7.'r;UB{±^?)tcgj£ie* 



50 



[0 0 3 9] 



(8) 



13 

sJxxrd/A&tf ^xxx^b its 

[0 0 4 0] 
1 - I 



10 



)lyjl^tut^^-)V- 1 , 2 -x^+^n/^^ 4 7 6 
g(l. OmolX 2-tfx(E Kn+^^;l/)7nt!^- * K ^ . , 

HOCH 2 C(CH3)COOCH 2 CHCH 2 (CF 2 ) 8 F 



ff 1 0-1 8 2 5 5 8 
14 

*>BU6 1g(l. 5mol), TYv^lWy^-^L 
7av-rH6. 4 g, -fV/u\£jl7^a-)]/6 0 Oral 

*ftii*, mm^x^AicmmLX9 5~ 1 o o°ci: 
u HiasT4WiHiawtfca, sstT-^Lfeo m 

ffttl^-fifco «fffl«%jtMILfeai OOOnlOBKxf- 
McffllBU 1 0 0 0Bi©jja»3HI«G}§» U 8HK««E 

'So 

[0 0 4 1] 
[ft 7] 



« 4 • 



HOCH 2 



OH 



(11) 



HOCH 2 C(CH 3 )COOCHCH 2 (CF 2 ) 8 F 
HOCH2 CH 2 OH 



(12) 



20 



[0042] mm. mm. fizmxv. mr*- h 

^7 5 > 3 0 3 . 6 g, S^an»i»l 0 0 0ml 

ftftTTrT 9VA&truV K2 7 1 . 5 g 
(3. Oiol)*i'Dn*;l/^3ooBlK»»Ur, STF 
D -H*5fii6ttoiaaat5lC*g^!S:v> 4 }:-5«rFU 
fco ST«l7fi*^(7)t$2^^Lrco *no#;l/ 

n >fi£»K(ft8Jt i : 4 )«jBRSW2: LT 

T« C fcTaaBnlOffejSftG 2 15b (IR^ 3 0 %) 

[0 0 4 3] f#5ftfc£$feG©-g|5*, jEfCffiSMcftK 

CH 2 =CHCOOCH 2 C (CH 3 ) COOCH 2 CHCH 2 (CF 2 ) 8 F 



30 



&?DVh^77w'£fflV>T#8iLfco *5AttTSK gel 
Silica— 60Crt@2 1 . 5mm : fi£ 3 0 0mm : HV-ft 
lD*fflV\ WSx^;l//n-'\^>ig^}gjK(i*®Jt 
1 : 5)««#5Bl©«Eai?#8lLfco ttffiligji&MRft 
tflg|T'230nm(DKfi*ffl V>ft„ ^SO^Sff 5 ftftft£ 
WG-K G-2^ G-3&tfG-4«, ^fl^ftTfE 
ft3*2£(13X (14), (15)Rtf(16)tiS1-flKt*^rr5fc 

£$n?&o/-c 0 j^Tccne>ofk^j<D'H-NMR, 

" F-NMR> Exact MSdMB**, flKfiSfcft 

[0 0 4 4] 
[ft 8] 



• ♦ • 



CH 2 =CHCOOCH 2 



OH 



(13) 



,[0 0 4 5] (G-l»(ff»jR) 
H — NMR(J (pp m ) CDC h /TMS) : 6 . 43 (dd , 2H) ; 6 . 1 1 (d 
d,lH);6.11(dd,lH);5.88(dd,2H);4.53-4.31(m,lH);4.4 
3,4.36(ABq,2H);4.41,4.39(ABq,2H);4.28,4.12(dABq,2 
H);2.49-2.20(di,2H);1.33(s.3H) 

F-NMR (J Cppm) CDC 1 3 /CFC la ) : — 1 23 . 1 0 ; -120.4*40 

GH 2 =CHCOOCH 2 CCCH3)COOCH2<j:HCH2(CF2)8F 

HOCH2 OCOCH = CH 2 



★ 7; — 119.72; — 118.91;— 118.60:— 109.76;— 77.79 
Exact MS : S'J^ffl ; 7 18. 0865,311111 ; C 2 * H> 9 F 
.7 0 7 : 718.0859 
[0 0 4 6] 
[ft 9] 



(14) 



[0 0 4 7] (G-2#*f»*) 

H - N M R ( & (ppm) CDCL /TMS) : 6 . 44 Cdd , 1H) ; 6 . 42 (d 

d,lH);6.12(dd,lH);6.11(dd f lH);5.89(dd,lH);5.88(dd, 

lH);5.38-5.35(in t lH);4.43 t 4.34(ABq,2H);4.28 f 4.12(d 

ABq,2H);3. 90,3. 74(ABq,2H);2. 49-2. 21 (m,2H);i.33(s, 
3H) 



19 



F — NMR (5 (ppnOCDCh/CFCh ): — 123.11; — 120.4 
7; — 119.72;— 118.92;— 118.60; — 109.76;— 77.79 
Exact MS : SllSffl ; 718. 0862, aitffi ; Cz 2 H19 F 

O7 : 7 1 8. 0 8 5 9 
[0 0 4 8] 

Hfci o] 



17 



(9) ftHPF 1 0- 1 8 2 5 5 8 

15 16 
CH 2 =CHCOOCH 2 C(CH3)COOCHCH2(CF2)8F 

i I • * • (is) 

CH 2 =CHCOOCH 2 CH 2 OH 

[0 0 4 9] (G-3^*fSS) * 7; — 119.71 ; —118.91 ; —1 18.60; — 109 . 76; —77 .78 

1 H-NMR(J(ppin)CDCl3/TMS):6.42(dd,2H);6.11(d Exact MS : S'JSffl I 718.0862.Sllffi ; C, His F 

d,lH);6.11(dd,lH);5.88(dd,2H);5.38-5.34(m,lH);4.4 17 Ot : 718.0859 

3,4.36(ABq,2H);4.41,4.39(ABq,2H);3.89,3.75(dABq,2 [0 0 5 0] 

H);2.49~2.20(m,2H);i.32(s,3H) [{b 1 1] 
19 F-NMR(<5 (ppm)CDCl 3 /CFCl3):-123.10;-120.4* 

CH 2 =CHCOOCH 2 C(CH3)COOCHCH 2 (CF2)8F 

T I --(16) 

HOCH2 CH 2 OCOCH=CH 2 



[0 0 5 1] (G- 4 

1 H - N M R ( 8 (ppm) CDC 1 3 /TMS) : 6 . 44 (dd , 1 H) ; 6 . 42 (d 

d,lH);6.12(dd,lH);6.11(dd,lH);5.89(dd,lH);5.88(dd, 

1H);5. 39-5.34 (m.lH);4. 43, 4.36 (ABq,-ZH);4. 29,4. 13(d 

ABq,2H);3.90,3.75(ABq,2H);2.49-2.20(in,2H);i.33(s, 
3H) 

19 F-NMRU (ppm)CDCl3/CFCh):-123.10;-120.4 20 
6; — 119.72: — 118.91; — 118.61; — 109.76:— 77.79 
Exact MS : WfcB \ 718. 0856, gfiffi ; C22 H» F 



<Dftt> 3 — **;l/7 A/HfW\*i/i\/— l , 2 -x# 
^nA>3 7 6. lg(l. Omol)£fflV\rcfi(tttt 

nrnrn 1 - 1 fcnacuT, Tf2{t^(i7)&tKi8)*c 
^"rflUfiofb^wstiTaaiefiflDSfejsftH 1 9 8 g 

OR* 3 2%)£#fc 0 
[0 0 5 2] 
[fbl 2] 



17 O7 : 718.0859 * 

HOCH 2 C(CH3)COOCH 2 CHCH 2 (CF 2 )6F 

I •••(17) 
HOCH 2 OH 



• ■ • 



(18) 



HOCH 2 C(CHs)COOCHCH 2 (CF2) 6 F 

HOCH2 CH 2 OH 
[0 0 5 3] flStlfcfiSftH©-**, SUSWl-1 30-frcD'H-NMR, " F-NMR, Exact MS© 

fee Sftfcffc^ttH- K H-2, H-3K.I/H-4 [00 5 4] 

U\ *n^tlTEfl^S(19), (20), (21)&tf(22)K3? [ft 13] 

CH 2 =CHCOOCH2C(CH3)COOCH2CHCH2(CF 2 )6F 

i 7 •••(19) 

CH 2 =CHCOOCH # OH 

[0 0 5 5] (H-l^$f|gS) -jV9; —119.89: — 118.89:— 109.39;— 77.90 

'H-NMR(<5(ppm)CDCh/THS):6.43(dd,2H);6.12(d Exact MS : fflfeM I 618.0931, 9Hffi ; Ca, H,* F 

d,lH):6.11(dd,lH);5.88(dd,2H);4.53~4.31(ni,lH);4.4 40 » Or : 618.0923 
3,4.37(ABq,2H):4.41,4.39(ABq,2H);4.28,4.12(dABq,2 
H):2.49~2.21(m,2H);i.34(s,3H) 
" F-NMR (J (ppi)CDCh/CFCl3):-123. 091-120. 3-s5r 

CH 2 =CHCOOCH 2 C(CH 3 )COOCH2CHCH2(CF2)6F 

I ---(20) 



[0 0 5 6] 
Lit I 4] 



HOCH2 

[0 0 5 7] (H-2##r*aH) 
' H - N M R ( 6 (ppm) CDC h /TMS) : 6 . 44 (dd , 1 H) 1 6 . 42 (d 
d.lH):6.11(dd,lH):6.10(dd,lH);5.88(dd,lH);5.88(dd, 
lH):5.38~5.35(m,lH);4.43,4.34(ABq.2H):4.28,4.12(d 50 



OCOCH=CH 2 

ABq,2H);3.90,3.75(ABq.2H);2.49~2.21(m.2H);i.32(s, 
3H) 

F -NMR( 8 (ppnOCDCL/CFCL): -123.09; -120.3 
9:— 119.88;— 118.89;— 109.38:— 77.90 



(10) 



17 



WHFF 1 0- 1 8 2 5 5 8 
18 



Exact MS : IJSffi ; 618. 0921. MmB I Cm His F * [0 0 5 8] 

l3 0; : 618.0923 * [ft 1 5] 

CH 2 =CHCOOCH 2 C(CH 3 )COO<j:HCH2(CF2)6F 



CH 2 = CHCOOCH 2 



CH 2 OH 



(21) 



[0 0 5 9] (H-3ftVffim 
1 H - N M R ( 6 (ppra) CDC 1 3 /TMS) : 6 . 42 (dd , 2H) ; 6 . 1 1 (d 
d,lH);6.11(dd,lH);5.87(dd,2H);5.37~5.34(m,lH);4.4 
3,4.36(ABq,2H);4.41,4.40(ABq,2H);3.89,3.75(dABq,2 
H);2.49— 2.20(m,2H);i.33(s,3H) 

19 F-NMR (<5 (ppm) CDC h /CFCL ): — 123.08; —120.358$ 

CH 2 =CHCOOCH 2 C(CH3)COOCHCH2(CF 2 )6F 



10 



^9; — 119.88; — 118.89;— 109.39;— 77.90 
Exact MS : BISffi : 618.0919, SUffi \ C20 H» F 
li Ot : 6 1 8. 0 9 2 3 
[0 0 6 0] 
[ffcl 6] 



HOCH2 

[0 0 6 1] (H-4#SaSS) 
1 H-NMR (5 (ppm) CDC h /TMS) : 6 . 44 (dd , 1H) ; 6 . 42 (d 
d,lH);6.12(dd,lH);6.11(dd,lH);5.89(dd,lH);5.87(dd, 
lH);5.38-5.33(m,lH);4.43,4.36(ABq,2H);4.30,4.14(d 
ABq,2H);3.90,3.75(ABq,2H);2.49-2.21(m f 2H);i.33(s, 
3H) 

19 F-NMR U (ppm) CDC b /CFC h ) : — 1 23 . 09 ; — 1 20 . 3 
9; -119.88; -118.88; -109.39; -77.89 
Exact MS : MfeB I 618. 0929, Sttffi ; C* H» 9 F 
i 3 O7 : 618.0923 

a«i-3 

2, 2-lfX(fcFn^>^^;l/)^ni;^->K2* 



* • • 



CH 2 OCOCH=CH 2 



(22) 



□ 1 — 



CH 2 =CHCOOCH 2 (j:(CH3)COOH 
CH 2 = CHCOOCH 2 



★ 0 1g(l. 5molX hU>«^;l/75y3 0 4 g(3. 0 
molX ^Pn**i6 0 Oml*tfc&#, Jk*rF"C7*U 
;l/i^D«; K4 0 6 g(4. 5mol)*^nn*;I/A4 0 
0ilfci8#LT, iTFn-hfr5Ej^©ffi£tf 51C* 
a^4W5ITLfto JSrF»7»3!K»OSS2«FHa 
20 #Lfc 0 irDD^MSSEfSU #5ftfc»&ieii 

4)*J8M}S«i:L/TA5i k ^nvh^7-rt«:J:Dfll 

st, sassess-racfc-e. Tte{t^(23)T^ 

£ft32, 2-tfx(7^UD-r;l/^^5/^f-;Wyntf 

[0 0 6 2] 
[ftl 7] 



(23) 



[0 0 6 3] jam «rx«:A»*«Aftfi« 
, M2£JSTi#£nfc2, 2-ex(7^Ua-T;V 

**^^Wyntr*>S2 9 0 g(l. 2molX 3- 

^;l/7;l/*n^-^^;U- 1 , 2-x^->yp^y4 7 
6g(l. Omol), 2-tfX(HKD4 1 ^^^;l/)yubr 
*>»161g(l. 2molX f h7Xf;V7>€z«) 
A7nv^K6. 4 g, >ry^nif;l/7;l/3-;l/6 0 0 
ml*tfc&#, fa*8*T?»4fcftl!!&LT9 5-1 0 0°Ci: 

#fffl«*fco «ftB%SMG*bfca l 0 0 OaKDlfflfcx*- 
;Wc»*U l OOOilo*T?3 0iJE»U S»*«flE 

1 - 1 kl^«tLrffiaffift^DVh^7^«:fflV^T 



40 



#«Lfco S&ftfcfl^an-l&tf I-2tt, **fu 

Effc*s(i3)atf(i5)»c^'r«Jt*# , r*ft:^ft'p*o 

fee ktk: l# 5) nrdba-^o 1 h-nmr, 19 f-nm 

R , Exact MS (DB^^T 0 
[0 0 6 4] (I-l#SagH) 

' H - N M R ( S (ppm) CDC 1 , /TMS) : 6 . 44 (dd . 2H) ; 6 . 1 1 (d 



d,lH);6.11(dd,lH);5.88(dd,2H);4.54-4.31(m,lH);4.4 

3,4.36(ABq,2H);4.41 t 4.39(ABq,2H);4.28,4.12(dABq,2 

H);2.49~2.20(m,2H);i.34(s,3H) 

19 F - N M R ( S (ppm) CDC h /CFCh ) : -123. 10; -120.4 

6; -119.72; -118.91; -118.60; -109.76," -77.78 

Exact MS : MfeB ; 718. 0856, SUA ; Cz? H19 F 

Or : 718.0859 
(I-2##T^JH) 

' H-NMR(t5(ppm)CDCl 3 /TMS):6.42(dd,2H);6.11(d 

d,lH);6.11(dd,lH);5.88(dd,2H);5.37— 5.34(m,lH);4.4 

3,4.36(ABq,2H);4.41,4.38(ABq,2H);3.89.3.75(dABq,2 

H);2.48~2.20(m,2H);i.32(s,3H) 

19 F-NMR (<5 (ppm)CDCl3/CFCl 3 ): -123.10; -120.4 

7; — 119.72; — 118.91 ;— 118.60; — 109.76;— 77.79 

Exact MS : S'Jgffl ; 718. 0852, MmB \ C Z2 H.-i F 

n Or : 7 1 8. 0 8 5 9 

gflftfll 2 - 1 



50 



;l/7;l/*n^-^f-;l/- l, 2-x**^o;^4 7 6 
g (1. Omol), 2, 2-tfX(HKa+^^f*;l')7 p n 



19 

£*y8l6 1g(l. 2mol\ rf7Xf;l/7>t- 
^A^DY^f F 6. 4 g, -fyypt!;l/7;I/3-;l/6 0 
Omlfcttii*. JS«*^»^KipSlLT9 5-1 0 0 °C 

^McJMU l ooo«io*T30«c»u 
S(il)atf(l2)C^«Boffc*||ioH^|fT**l:* 

[oo6 5] am mm. #x«aw, itd- f 

3 5g, hUx^;l/75>4 5 5. 4 gSff^nn*;!/ 
hi OOOml^ftJA/ufco #^T\ *?STT7*U;l# 



*nUF4 7 9. 6 g(4. 5mol)**nn#;l/A 4 5 * 

CH 2 =CHCOOCH 2 (p(CH 3 )COOCH2CHdH2(CF2)8F 

CH 2 =CHCOOCH 2 OCOCH=CH 2 



(11) #P*Wl 0- 1 8 2 5 5 8 

20 

iffl**i,\fc3»TLfco «T»7»*?&OS*2«Frai« 

4)*SBI}8»i:LT*vA^ovh^57-rK:«t0« 
ftlJ 2 3 2 gOK*3 0%)*fffc o 

[0 0 6 6] WStlfcfiSW J H»J 1 - 1 

*4fTEft*a(24)Rtf(25)'Tf**n*«ia-p*ofco 
«Tfc#5ftrc{b^©'H-NMR, 19 F-NMR, 
Exact MS O3g*£^*ro 
[0 0 6 7] 
ttbl 8] 

(24) 



[0 0 6 8] (J-1£#«W) 

1 H-NMR((5 (ppra)CDCL/TMS):6.43(dd,lH);6.42(d 20 

d,2H);6.12(dd f lH);6.11(dd,lH);6.10(dd,lH);5.89(dd. 

2H);5.88(dd,lH);5.57-5.64(m,lH);4.46,4.41(ABq,2 

H);4.41,4.39(ABq,2H);4.27,4.23(dABq,2H);2.68~2.31 
(m,2H);i.30(s,3H) X 

CH 2 =CHCOOCH 2 (p(CH3)COOCHCH 2 "(CF2)8F 
CH 2 =CHCOOCH 2 CH 2 OCOCH=CH 2 



* 19 F-NMR(J(ppm)CDCl3/CFCl 3 ):-123.10;-120.4 
7; — 119.72; — 118.91 ; — 118.60;— 109.76;— 77.79 
Exact MS : ffljgffi : 772. 0969, Sfiffi : C 25 H 21 F 
w Os : 772.0965 
[0 0 6 9] 
[fbl 9] 

(25) 



[0070] (j-2mm$o 

' H - N M R ( 6 (ppm) CDCh /TMS) : 6 . 44 (dd , 1H) ; 6 . 42 (d 

d > 2H);6.12(dd,lH);6.11(dd,lH);6.11(dd,lH);5.89(dd, 

lH);5.88(dd,2H);5.38-5.34(in,lH);4.43,4.36(ABq,2 

H);4.41,4.39(ABq,2H);4.29.4.13(dABq,2H);2.68-2.31 
(m,2H);i.30(s,3H) 

F - N M R ( S (ppm) CDC 1 3 /CFC 1 a ) : - 1 23 . 1 0 ; - 1 20 . 4 
7; — 119.71; — 118.91 ; — 118.60; — 109.76;— 77.78 
Exact MS : S'Jytffi : 772.0962,311® : C« H21 F 
.7 Or : 772.0965 



19 



^nA>3 7 6. lg(l. 0mol)*/BV>;te£Wi 

30 mmmz-\ mn\c weflawanstfaioejRr 
«jtoft^«*aTaeisaoBW4j£»K 2 1 5 g 

KLifc. H5hftS«4«iK-lRtfK-2H;, £4 

TIBfb^S (26) & rj (28) tc^-r «ii£*rf 3 {fc^ft T»* 

ofc, JiTFfctf ^ftfcffc^©' H-NMR, " F-N 
MR, Exact MSO>gS$^t, 
[0 0 7 1] 
[ffc2 0] 



CH2=CHCOOCH2<p(CH3)COOCH2<pHCH2(CF 2 )6F 

OCOCH=CH 2 



(26) 



CH 2 =CHCOOCH 2 

[0 0 7 2] (K-l##r*gJj|) 
' H - N M R ( S (ppm) CDC h /TMS) : 6 . 44 (dd , 1 H) ; 6 . 43 (d 
d.lH);6.42(dd,lH);6.12(dd,lH);6.11(dd,lH);6.10(dd, 
lH);5.89(dd,2H);5.88(dd,lH);5.57~5.64(m,lH);4.47. 
4.41(ABq > 2H);4.41,4.39(ABq,2H);4.28,4.23(dABq,2H); 
2.68~2.31(m,2H);i.30(s,3H) 



19 



F - NM R ( 6 (ppm) CDCh /CFCh ) : — 123.09 ; — 120.3 
9; — 119.89; — 118.89; -109.39; -77.90 
Exact MS : ffl&B : 672.1 023. SUHf : Ca H*. F 
13 Ob : 672.1029 
[0 0 7 3] 
[ft 2 1] 



(12) 
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CH 2 =CHCOOCH 2 (j:(CH3)COOCHCH2(CF 2 )6F 
CH 2 =CHCOOCH 2 CH 2 OCOCH=CH 2 



ftHPF 1 0- 1 8 2 5 5 8 
22 

• ■ ■ (27) 



[0 0 7 4] 

1 H — NMR (<$ (ppa) CDC h /THIS) : 6 . 43 (dd , 1H) ; 6 . 42 (d 

d,2H);6.12(dd,lH);6.11(dd,lH);6.11(dd f lH);5.88(dd, 

lH);5.87(dd,2H);5.37-5.34(ra,lH);4.43,4.36(ABq,2 

H);4.41,4.39(ABq,2H);3.88,4.75(dABq,2H)l2.48~2.21 

(m,2H);i.33(s,3H) 

19 F-NMR((5(ppm)CDCl 3 /CFCl3 ):-123.08;-120.3 10 

9;-119.88;-118.89;-109.39;-77.90 
Exact MS : SJjgffi : 672. 1018, HUffi : Co H z . F 
i3 Oa : 672.1029 
MM 2 - 3 



JE»I 5 7 4 g> hUx^;l/75>l 5 1. 8 gRtf 
^ DD *Ml o 0 0il*ffi^g o ;^T% JK^TT 
79VA&9UV Kl 59. 8g(l. 5mol)£^PO 
*;l/Al 5 OmlteiSflPLT, STn-h^^SiS^S 20 
MW51C*jB*4v\fc5irFLfco »DR71»*?&^S 

0BA9£fcrt*L 2 0 8 gOR^2 7%)£f#fc 0 
[0 0 7 5] »Btifcftfl»L<D-»*, *SS« 1 - 1 



4)fttf(25)-e««ti*«Bfi-e*ofto «Tfc»&ftfcft: 

^t/O l H-NMR, 19 F-NMRRtfEx a c t MS 

[0 0 7 6] (L-liMffK» 
1 H - N M R ( 6 (ppm) CDC 1 3 /TMS) : 6 . 43 (dd , 1 H) ; 6 . 42 (d 
d,2H);6.12(dd,lH);6.11(dd,lH);6.10(dd > lH);5.89(dd > 
2H);5.88(dd,lH);5.57-5.64(m,lH);4.46,4.41(ABq,2 
H);4.41,4.39(ABq,2H);4.27,4.23(dABq,2H);2.68-2.31 
(m,2H);i.30(s,3H) 

19 F - N M R ( 5 (ppm) CDC h /CFC h ) : - 1 23 . 10 ; - 1 20 . 4 
7; — 119.72; —118.91 ; —118.60; — 109.76; —77.79 
Exact MS : fflfeM : 772. 0969, MmB : C a H*. F 
n Ob : 772.0965 
(L-2#*tJ@S) 

1 H - N M R ( <5 (ppm) CDC 1 3 /TMS) : 6 . 44 (dd . 1 H) ; 6 . 42 (d 

d,2H);6.12(dd,lH);6.11(dd,lH);6.11(dd l lH);5.89(dd, 

lH);5.88(dd,2H);5.38-5.34(m,lH);4.43,4.36(ABq,2 

H);4.41,4.39(ABq,2H);4.29,4.13(dABq,2H);2.68-2.31 

(m,2H);i.30(s,3H) 

19 F - N M R ( S (ppm) CDC 1 a /CFC l a ): —123. 10; —120.4 
7: — 119.71: — 118.91;— 118.60; — 109.76;— 77.78 
Exact MS : ifflSffl : 772.0962, SUffi : Ca Ha F 
n Oa : 7 7 2. 0965 



